INTRODUCTION
Research on Economic Inequality, Volume 25, Poverty, Inequality and Welfare contains 10 papers, some of which were presented at the third meeting on the 'Theory and Empirics of Poverty, Inequality and Mobility' at Queen Mary University of London in October 2016. The contributions address issues that are at the forefront of the discussion on how we measure poverty, inequality and welfare and how we use such measurements to devise policies to deliver social mobility. While some of the papers deal with theoretical issues that question current methods on how we measure poverty, inequality and welfare, some of them use novel techniques and data sets to investigate the dynamics of poverty and welfare, with special reference to developing countries. The volume begins by considering some theoretical questions that are at the frontier of the measurement of poverty and welfare literature. The first chapter touches upon the long-standing concern of the effect of redistributive policies on income inequality and social welfare. The contribution of Oded Stark, Grzegorz Kosiorowski and Marcin Jakubek provides a thoughtful reflection on situations where a social planner may inadvertently increase income inequality in the process of increasing social welfare. Taking into account the individuals' concern about relative deprivation, the authors identify a Pigou-Dalton transfer that fails to reduce income inequality and does not increase wellbeing. They argue that the welfare-increasing transfer acts as a deterrent to the poorer individual to pursue higher wages, as the transfer will cater to some of the individual's needs. The authors conclude that when formulating welfare-enhancing policies, a more demanding transfer principle might be needed to yield a decrease in inequality and an increase in wellbeing.
In the following two chapters, Gaston Yalonetzky offers two independent innovations for relative bipolarisation measures. In Chapter 2, he addresses the normalisation of relative bipolarisation indices. In particular, he deals with scale invariant bipolarisation indices and characterises the existence of a benchmark of maximum relative bipolarisation. He asserts that performing relative bipolarisation comparisons with indices that are not properly normalised is problematic since there is no connection between the maximum value they can attain and the benchmark of maximum relative bipolarisation. The chapter shows maximum relative bipolarisation as the only situation consistent with the axioms of relative bipolarisation and illustrates how to normalise indices by taking into account the benchmarks of minimum and maximum bipolarisation.
In a following contribution in Chapter 3, Yalonetzky highlights the problems with the use of the median in the design and implementation of relative bipolarisation indices. The chapter identifies that the use of the median is in fact unnecessary as it violates the basic transfer axioms of bipolarisation which define spread and clustering properties. The median also proves to be problematic as median-dependent measures violate the basic transfer axioms of bipolarisation. With an illustration, he proposes a corrected medianindependent version of the Foster-Wolfson index which always fulfills the basic transfer axioms.
In Chapter 4, Suman Seth and Sabina Alkire take up the concept of global multidimensional poverty and make a theoretical contribution in incorporating inequalities in deprivation across the distribution of the poor. Traditional methods that evaluate poverty do not address the dynamics of inequality of the poor. This is particularly pertinent in situations where the intensity of poverty is extremely high and poverty reducing measures do not reduce the intensity of deprivation for all, thus leading to a temporary increase in the inequality of the poor. They propose using a 'variance' inequality measure alongside a measure of poverty. Using their proposed method, Seth and Alkire show how different the poverty alleviation experience has been in India and Haiti, inasmuch as intensities in poverty has declined in both countries, but differing inequalities across the poor has meant that poverty alleviation has been less successful for the poor in India than it has been for Haiti. Thus the additional information about inequality among the poor allows us to assess the effectiveness of policies across the different kinds of poor.
For time-dependent analyses, tracking poverty using traditional measures, such as a headcount-based measure, often misses the effects of 'churning' -namely individuals leaving and entering poverty. Thus, while poverty metrics may accurately estimate the impact of policy on the number of poor, changes in poverty at the individual level remain unaddressed. Natalie Quinn in Chapter 5 offers a few solutions to this problem with a novel approach. She proposes an estimation of the entire trajectory of an individual's wellbeing or experience in poverty over an extended period of time, rather than a simple focus on the time period in question. One can then use a normative measure of intertemporal poverty in combination with the prediction of the positive model. Using data from the Ethiopian Rural Household Survey she estimates several models of the evolution of household wellbeing and estimates intertemporal poverty measures. These measures are found to substantially differ from those obtained with naïve application of the same measures to the observed period only.
The second part of the volume is a collection of empirical papers documenting the dynamics of poverty in several countries using new approaches. In recent years the development and availability of new data sets that are increasingly detailed at the individual level has led to the development of highly sophisticated methods of tracking the dynamics of poverty. In the sixth chapter Sabina Alkire and Yangyang Shen explore the extent of multidimensional poverty in China using the global multidimensional poverty index with a novel data set, the China Family Panel Studies for 2010 and 2014. The multidimensional poverty index reveals that poverty has decreased significantly in China between 2010 and 2014. Strikingly, they find a clear mismatch between households deprived in monetary and multidimensional poverty, suggesting that the monetary measures of poverty do not tell a complete story of poverty.
In the seventh chapter Joseph Deutsch, Jacques Silber and Guanghua Wan use the consumption approach for the measurement of poverty in Armenia, Azerbaijan and Georgia to observe the dynamics of poverty in the Caucasus between 2009 and 2013, using the Caucasus Barometer. They investigate the process by which households fall into poverty using asset indices, measured by the curtailment in consumption in times of stress. Following the approach used by Krishna (2010) in his large-scale examination of the reasons why people fall into poverty and how they escape it in diverse contexts, they use several different statistical approaches to the measurement of curtailment in consumption and find that poverty in Armenia, Azerbaijan and Georgia has diminished between 2009 and 2013. They also find that there is a significant positive correlation between the ordering of the individuals when classified by total consumption expenditures or total income of the household and when ranked by the number of consumption categories curtailed.
An often neglected group of the chronically poor have been immigrants, especially in developed countries. In the eighth chapter Romina Gambacorta focuses on the chronic nature of poverty amongst immigrants in Italy using a novel data set on household income and wealth. Using a unique data set, The Survey on Household Income and Wealth, she reveals that the economic conditions of the migrants has worsened in comparison to those born in Italy, and this is mostly tied to the lower wages of foreign-born workers in spite of their higher levels of employment. In particular, 30% of immigrant households are estimated to be in severe poverty and up to 50% of immigrant households are estimated to be vulnerable. The observed gap between poor native Italians and the poor immigrants has increased over the observed period 1989-2014 and the differences in outcomes are explained by their socio-economic characteristics, namely the lack of education, and that they are younger and with little financial wealth.
The last two chapters are empirical studies investigating the effects of inequalities on individual welfare and on economic development. In the ninth chapter Francisco Ferreira, Deon Filmer and Norbert Schady uncover inequalities in the impact of social assistance via conditional cash transfers for school enrolment in Cambodia using an intra-household allocation model. They find large direct impacts of cash transfers on a child's enrolment and take up of work, but not on that of the siblings. The model explains this mechanism via an income and substitution effect which predicts a displacement effect, but the authors also propose that a possible fourth effect, operating through non-pecuniary spillovers of the intervention among siblings, might also be at work. The findings thus question the full effectiveness of conditional cash transfers on the education and work outcomes of siblings in that it may exacerbate intra-household inequalities. They suggest that the characteristics of siblings not targeted by the program should also be taken into account in the design of conditional cash transfers.
In the following chapter, Roxana Gutiérrez-Romero and Luciana Méndez-Errico examine the impact of historical income inequality on the development of entrepreneurship using a unique cross-country survey, the Global Entrepreneurship Monitor for 66 countries over 2005-2011, with historical data on income inequality. Distinguishing between firms that were historically created out of need and those that were naturally created, the authors use panel methods to investigate the dynamics of enterprise setup over time, in particular whether historical inequality levels still affect these dynamics. They find that past inequality is a predictor of future low entrepreneurial activity. This matters for both start up e-businesses and those that survive beyond the initial years. Their analysis reveals a robust negative relationship between both early and survived entrepreneurial activity. In addition, they also find a positive relationship between historical inequality and out of need entrepreneurial activity and an inverse relationship between country-level development and the need for out of need entrepreneurship.
We study together two of the main determinants of the wellbeing of societies: social welfare, and income inequality. The standard approach in economics and philosophy has been to measure aggregate wellbeing by means of a social welfare function, and income inequality by means of an index. More than four decades ago, Sen (1973) argued forcefully that the latter should be made part of the former. Specifically, Sen (1973) proposed to measure social welfare as income per capita times one minus the Gini coefficient of income inequality, arguing that income per capita alone cannot serve as a helpful guide to wellbeing. This stance informs us that, for example, the welfare of a society in which two individuals have incomes 2 and 2 is higher by one third than the welfare of a society in which two individuals have incomes 1 and 3. We are aware that income inequality can be measured in a variety of ways. Because our focus in this chapter is on studying social welfare as defined by Sen, we use the Gini coefficient of income inequality as our measure of income inequality.
For a century now, the Pigou-Dalton transfer principle (Pigou, 1912; Dalton, 1920) has been a lightning rod and fundamental guide in the design and implementation of policies aimed at redressing inequality. Pigou (1912, p. 24) wrote as follows: "[E]conomic welfare is likely to be augmented by anything that, leaving other things unaltered, renders the distribution of the national dividend less unequal. If we assume all members of the community to be of similar temperament, and if these members are only two in number, it is easily shown that any transference from the richer to the poorer of the two, because it enables more intense wants to be satisfied at the expense of less intense wants, must increase the aggregate sum of satisfaction." Dalton (1920, p. 321) expressed the principle in the following way: "If there are only two income-receivers, and a transfer of income takes place from the richer to the poorer, inequality is diminished. There is, indeed, an obvious limiting condition: the transfer must not be so large as more than to reverse the relative positions of the two income-receivers, and it will produce its maximum result, that is to say, create equality, when it is equal to half the difference between the two incomes." Subsequently, the Pigou-Dalton principle became an axiom that any admissible measure of income inequality has to obey (see, for example, Weymark, 2006) .
It appears that the principle serves well Sen's social welfare function. However, considerable research (for example, Mirrlees, 1971; Saez, 2002; Choné and Laroque, 2005) indicates that implementing the Pigou-Dalton transfer may weaken the incentive to work. This response may reduce per capita income, thereby outweighing the redistributive welfare gains. As a consequence, while income inequality is reduced, Sen's social welfare is lowered. Another reason why the Pigou-Dalton transfer could decrease Sen's social welfare is the "leaky bucket" argument (Okun, 1975) : if only a fraction of the tax ends up being transferred, per capita income decreases.
Here, however, we argue that there is yet another channel for the apparently seamless chain (a Pigou-Dalton transfer => lowered Gini coefficient => raised Sen's social welfare) to break down. So much so that, in fact, enacting the transfer could achieve the exact opposites: increase the Gini coefficient and reduce Sen's social welfare. Why could this be so? To present our argument, we track the effects of the transfer on the responses of the individuals concerned. We find that their adjustment in behavior in the wake of the transfer can exacerbate rather than reduce income inequality. In order to present this possibility efficiently, we employ several simplifications. (Later on in the chapter, we step out of several of these simplifications.) We consider a stylized production economy (an "artisan economy") in which two individuals produce a single consumption good. The utility of each individual depends negatively on his work effort and on his distaste for low relative income, and positively on his consumption. In such a constellation, a marginal rank-preserving transfer from a richer individual to a poorer individual can lead simultaneously to exacerbated inequality as measured by the Gini index and to a decrease in Sen's measure of social welfare. This finding is presented in the next section of the chapter by means of a constructive example. In Section 3 we assess the robustness of the insight provided by the example with respect to the form of the utility functions, the size of the population, and the measures of inequality and social welfare employed. Additionally, in an Appendix we show that the results do not depend on the format of the transfer: a transfer financed by a proportional tax levied on the income of the richer individual yields the same results as does the lump-sum tax and transfer assumed in the main text.
What drives our results are the individuals' distaste for low relative income and their responses in terms of effort to any variation in that income. Related work (Stark, 2013) provides evidence that low relative income / relative deprivation matters, and that an increase (decrease) in relative deprivation intensifies (reduces) work effort so as to mitigate the increase (take advantage of the decrease). 1 A Pigou-Dalton transfer from a richer individual to a poorer individual weakens the latter's incentive to work hard because the income "deprivation" experienced by the poorer individual is reduced. This scaling back of effort arises because, fundamentally, the benefits in terms of income when the poorer individual exerts effort are of two types: income as a means of enabling consumption, and income as a means of escaping an excessively low relative income. Thus, we provide a new behavioral explanation based on relative deprivation for the reduction of labor supply of the poorer individual as a result of redistributive policies, which is considered in the received literature on optimal taxation. 2 The triple assumptions that individuals like higher income, dislike effort, and dislike low relative income are not exceptional. In combination, the adjustments in effort by the two individuals can increase inequality, as measured by the Gini index, 3 and decrease social welfare, as measured by Sen's social welfare function. As could be anticipated, though, the wellbeing of the poorer individual improves.
Why is it important to identify a new explanation for the labor supply response of the recipient(s) of the transfer? One reason is that different explanations give rise to different policy responses. Suppose that a policy maker wants to encourage the recipient of a transfer not to scale back his work effort and reduce his output. When relative deprivation is a factor, then revision of the reference group of the poorer individual in conjunction with the transfer could leave the labor supply of the poorer individual intact. As an illustration, consider a transfer of one income unit from a richer individual whose income is 14 to a poorer individual whose income is 2, and measure income relative deprivation as the aggregate of the income excesses divided by the size of the comparison group. The pre-transfer relative deprivation of the poorer individual is (1 2)(14 2) 6 − = , and his post transfer relative deprivation is (1 2)(13 3) 5 − = . This individual's relative deprivation can be retained at 6 if, for example, an individual whose income is 11 is added to the reference group of the poorer individual, because then (1 3)[(11 3) (13 3)] 6 − + − = .
At this juncture, three comments are in order. First, what adds value to our result is that in and by itself, the desire of individuals not to experience relative deprivation seemingly provides a built-in force favoring a more equal income distribution. "Interference" in the prevailing distribution by means of a rich -to-poor transfer could be expected to reinforce the already prevalent "bias" in favor of equality. Nonetheless, we observe the opposite. In a sense, the sum of the responses of the individuals whose preference is for less inequality to an income-equalizing transfer is a higher level of aggregate inequality, as measured by the Gini index.
Second, in this chapter we broaden the meaning and scope of the Pigou-Dalton transfer in that we embed it in a social context. This perspective leads us to drop the implicit Pigou-Dalton transfer principle assumptions of one-dimensionality and no-externalities. The introduction of factors that put a wedge between income and utility can then render the effect of a Pigou-Dalton transfer perverse. We consider broadening the domain in which the transfer is assessed. After all, individuals exhibit social preferences, income is hardly ever derived in isolation and, as a large body of modern day evidence suggests, while individuals like having income, they dislike having low relative income. 4 Starting from a "utility equilibrium" in which an individual strikes a balance between these two factors, the tradeoff between them could alone imply that improvement in the sphere of low relative income is accompanied by a muted desire for income.
Third, although in the main we analyze a population that consists of two individuals, our inequality cum welfare results are not limited to a two -individual Gini coefficient as a measure of inequality, and to a two-individual Sen's social welfare function as a measure of societal wellbeing. We address the case of a rich-to-poor transfer in a population of any number of individuals where the transfer exacerbates inequality which, in turn, is evaluated by Lorenz-domination, and decreases wellbeing as measured by a general, Schur -concave class of social welfare functions. In addition, we consider more than one method of taxing the income of the rich individual in the population.
The detailed structure of the chapter is as follows. In Section 2 we present a constructive example, built on specific utility functions, of the possibility that in the wake of a rich-to-poor transfer, income inequality will increase, and social welfare will take a beating. In Section 3 we provide generalizations of this example. In Proposition 1, presented in Subsection 3.1, we show that our results are not contingent on the specific utility functions to which we resort in Section 2. In Claim 2, displayed in Subsection 3.2, we relax the assumption regarding the number of individuals in the population, and we provide a generalization in terms of both the inequality measure and the welfare measure. Usage of these two alternative measures yields, once again, an increase and a decline, respectively, in the wake of a marginal rich-to-poor transfer. Section 4 concludes. We provide two appendices. In Appendix A, we present several technical lemmas that are needed for the proof of Proposition 1. In Appendix B, we show that the after-effects of a Pigou-Dalton transfer reported in the main text arise also when the transfer is financed by a proportional tax levied on the income of the richer individual. In Appendix C, we present the proof of part 1 of Claim 2.
A CONSTRUCTIVE EXAMPLE
To begin with, we assume that individual i, i {1,2} ∈ , converts units of work (costly effort) e 0 i ≥ into units of pre-transfer income, y i , at the rate of one -to-one, that is, y e i i = .
To allow for the possibility of a transfer of income between the individuals, we denote by c 0 i ≥ i's consumption, which is equal to i's post-transfer income, x i . We resort to the following specification of the utility function U R R :
U c e r dc gr fe ( , , ) 4
and to the following specification of the utility function U R R :
U c e r ac hr b e ( , , ) 2 2 2 2 2 2 2 2
where a b d f g h , , , , , 0 > and where, acknowledging the distaste for low relative income in the individuals' preferences, r i is the extent of the concern for low relative income of individual i, who compares his (post-transfer) income with the income of the other individual j. 5, 6 We note that the utility functions defined in (1) and (2) are concave in consumption and in the level of exerted effort, thus they can be thought of as standard utility specifications, enriched by acknowledging the concern for low relative income, which we operationalize by the index of relative deprivation. This index is
where
We now use the relationships between consumption and post-transfer income and between effort exerted and pre-transfer income. Without a transfer, we have that c 
Throughout, we use the pre-transfer incomes y y , 0 1 2 ≥ (which are equal to the levels of work effort exerted by the individuals, e e , 1 2 ) as the decision variables in the utility maximization problem of the individuals.
We determine the ordering of the pre-transfer incomes and secure positivity of the exerted levels of effort at the optimum on assuming that Assuming that the transfer is small enough so as not to reverse the ordering of the incomes, that is, assuming that y y allow us to express the optimal level of effort / pre-transfer income, y ( ) i * t , and the optimal level of consumption / post-transfer income, x ( ) i * t , as functions of t . 9 We thus have that 
and that 
t t t t t t t t
We express the Gini index defined on the post-transfer incomes (which here constitute "net incomes") as a function of the transfer Sen's (1973) social welfare function -the product of per capita post-transfer income and one minus the Gini index -expressed as a function of the transfer, namely we let
We then have the following claim. 
Proof.
(a) Combining (5), (9), and (10), we get that
Therefore, a marginal transfer t increases the Gini index. 
From (11) we get that
From (12) and (13) we have that each of the two terms in (14) decreases after a marginal transfer and, therefore,
The example presented in this section poses a puzzle: the income of the poorer individual and the change in Sen's measure of social welfare move in one direction, while the wellbeing of the poorer individual moves in the opposite direction. A Pigou-Dalton transfer could be expected to improve the wellbeing of the poorer individual, and in our case it indeed does: it is easy to confirm that following the transfer, the utility of the poorer individual increases.
10 However, at the same time, his post-transfer income (consumption) decreases; 11 in terms of absolute (post-transfer) income, he does not end up benefitting from the transfer. Yet, the difference between Fig. 2 below) and, thus, it is independent of the size of the transfer. Consequently, the (extent of the) low relative income experienced by the poorer individual is also constant. On the other hand, the transfer allows the poorer individual to keep his low relative income stable while easing up his effort.
12 This suffices to increase his wellbeing, in spite of the drop in his consumption, because the combination of a constant low relative income and reduced effort is valued more highly than a higher consumption (recalling the relationship between f and d in the rightmost inequality in (5)).
This gain in the wellbeing of the poorer individual is not expressed when we look at Sen's measure of welfare. Apparently, Sen's social welfare function, built so as to take into account only a change in nominal (aggregate) income and a "synthetic" measure of inequality, does not embrace the satisfaction that the poorer individual derives from keeping his low relative income stable with a reduced work effort.
We illustrate our results graphically. To this end, we set the parameter values to a b d 1 / 4 = = = , and f g h 1 / 2 = = = . We note that these values satisfy assumption (5). Figures 1 through 5 display, respectively and as functions of the transfer t: the optimal levels of the individuals' efforts / pre-transfer 
GENERALIZATIONS
In this section, we strengthen our main argument in several respects. First, in Subsection 3.1, we show that the example of a rich-to-poor transfer that exacerbates income inequality, where inequality is measured by the Gini coefficient and decreases wellbeing where social welfare is measured by Sen's welfare function, is not a singularity; it holds for all utility functions from an open set in the function space. In Subsection 3.2 we relax the assumption regarding the number of individuals in the population and we show that a Pigou-Dalton transfer can increase inequality and reduce social welfare under measures other than the Gini coefficient and Sen's social welfare function: specifically, a marginal rich-to-poor transfer can exacerbate inequality when the extent of inequality is assessed by Lorenz-domination, and it can decrease social wellbeing when social welfare is measured by any increasing, Schur-concave welfare function.
Non-Singularity of the Utility Specification
We show that the results reported in the preceding section can be derived for utility functions that are more general than (1) and (2). We begin with a brief ε ε ε > , and with a product topology on the space 1 2 Ω ×Ω . Obviously, the utility functions U 1 and U 2 given by (1) and (2) belong, respectively, to 1 Ω and 2 Ω . 14 We fix a pair of such functions, namely their coefficients a b d f g h , , , , , , which satisfy assumption (5). As already noted, we are interested in functions from the neighborhood of the pair U U U
1 2 = in the space 1 2 Ω ×Ω . From the analysis conducted in Section 2 we know that
and ∈ Ω ×Ω which are sufficiently close to U such that individual 1 is the poorer and individual 2 is the richer, and a marginal transfer t does not reverse the ordering of the incomes so that the richer individual 2 does not experience relative deprivation. With these considerations in mind, it is convenient to change the variables in the pair of the utility functions V 1 2
∈ Ω ×Ω in the following way:
where t is sufficiently small, 
, just as was the case upon "translating" U U U ( , )
in Section 2. We endow each of the spaces 1 ω , 2 ω with the topology of uniform convergence with respect to second derivatives, and the space 1 2 ω ω × with a product topology. Obviously,
1 2 = defined as in (1) and (2), and for the corresponding u u u ( , ) 1 2 = defined as in (7), we showed in Section 2 that under condition (5) 
Therefore, it suffices to prove that y y y y (0), 
Lorenz Dominance, General Social Welfare Functions, and a Population of Any Size
In Section 2 we considered a population consisting of two individuals, and we assessed the effect of a Pigou-Dalton transfer from a richer individual to a poorer individual on the Gini coefficient as a measure of inequality, and on Sen's welfare function as a measure of social welfare. That a rich-to-poor transfer can increase inequality and reduce social welfare does not depend, however, on the population consisting of just two individuals, nor on the particular inequality and social welfare measures used in Section 2. Here we outline an example that confers robustness to the results of Section 2: the results continue to hold for a population of any number of individuals, and exacerbation of inequality can arise not only when the Gini coefficient is used as an index, but also when the Lorenz curve is the measurement rod. We show that the Lorenz curve defined on the post-transfer distribution of incomes is dominated by the Lorenz curve defined on the pre-transfer distribution of incomes. Furthermore, we provide a generalization of the previously reported result of a decrease of social welfare obtained when the social welfare function used was Sen's. Apparently, any increasing, Schur-concave social welfare function will register a decrease as a result of the transfer. Consider a population of individuals i n {1,2, , } ∈ … , ∈ n N, n 2 > . We define utility functions U R R :
∈ , such that for individual 1 utility is U x y r dx gr fy ( , , ) 4 ,
and for individuals i n {2,..., } ∈ utility is U x y r ax hr b y ( , , ) 2 ,
where x i and y i are, respectively, the post-transfer and the pre-transfer incomes,
is the relative deprivation of individual i, and d g f a h b , , , , ,
. 17 We have the following claim. 3. Following a marginal transfer t > 0, any increasing, strictly Schur-concave social welfare function defined as a function of the transfer t, W ( ) t , will register a decrease, namely
Proof. For a given n 2 > , let
,
and for i n {2,..., } ∈ , let
The proof of part 1 of the claim replicates approximately the steps taken in Section 2, where we considered the case of two individuals. Because the proof is somewhat long, it is relegated to Appendix C. Here, we present a brief summary of the protocol of the proof. Proofs of parts 2 and 3 of the claim follow thereafter.
First, in the absence of a transfer, maximization of the utility functions (16) and (17) Next, we introduce a (marginal) transfer of income 0 t > from each of the "richer" individuals n 2,3, , … to the poorest individual 1. Analogously to the treatment in Section 2, we find that a marginal transfer does not change the optimal effort levels of these individuals, which yields the post-transfer optimal incomes
for i n {2,..., } ∈ . In turn, the post-transfer income of individual 1 is 
and with
for at least one j n {1,..,., 1} ∈ − . We next show that for any i n 1,..., Using (21) and (22) In order to enable us to sign L (0) i ′ , we define and investigate the following function:
. This function is continuous for ∈ x n [1, ], and it is twice differentiable for ∈ x n (1, ). We have that ( ) is a convex function and although it does not have a local maximum for ∈ x n (1, ), it takes its maximum value either at x 1 = , or at x n = . At these two points, respectively,
From the preceding analysis of the properties of f x ( ), we infer that for i n 1,..., 1 = − and any n 2 > , f i ( ) 0 < and, consequently, L (0) 0 i ′ < . This completes the proof of part 2 of the claim.
In order to prove part 3 of the claim, we draw on (21) and (22), which state that a marginal transfer lowers the income of every individual. Thus, the mean income of the population is lowered. Consequently, we get a generalized-Lorenz-domination of the pre-transfer distribution of incomes over the post-transfer distribution of incomes, which (recalling Shorrocks, 1983 ) is equivalent to a decrease of any increasing, strictly Schur-concave social welfare function following a marginal rich-to-poor transfer. This completes the proof of part 3 of the claim. Q.E.D.
DISCUSSION
By means of a constructive example, we presented a rationale as to why a rank-preserving transfer from a richer individual to a poorer individual might exacerbate (rather than reduce) income inequality (as measured by the Gini index or by the Lorenz-domination). This result was derived when the preference profiles of the individuals are quite natural and not overly restrictive, and it holds for a nonsingular set of possible utility functions. Specifically, we assumed that the individuals' utility functions exhibit distaste for low relative income. Demonstrating that a Pigou-Dalton transfer fails to decrease income inequality could imply that a more demanding transfer principle will be needed to secure reduced inequality. Moreover, when a Pigou-Dalton transfer increases inequality, then on such a transfer, the wellbeing of the population, as measured by a broad class of social welfare functions, registers a decline. Specifically, Sen's (1973) social welfare function indeed does that, in spite of the fact that after the transfer, the utility of the poorer individual increases.
Interestingly, Pigou (1920) himself provided two reasons why the "principle of transfers" might fail to reduce inequality. First, when the richer individual employs poorer individuals, the amount taken from the richer individual will hurt the poorer individuals because the former will not be able to create as many workplaces, or pay as much. Second, on receipt of the transfer, the poorer individual will agree to work for a lower wage because some of his needs will be catered for by the transfer.
The argument advanced in this chapter is related to this second reasoning if we consider that keeping low relative income in check is a "need" for the poorer individual, which is now catered for by the transfer. Additionally, our argument highlights important considerations that a social planner who is concerned about income inequalities should bear in mind. When acting in the seemingly simplest and most straightforward way to address inequality, namely making a Pigou-Dalton transfer, the social planner cannot be sure that the transfer and its consequences will increase the income of the poor, improve inequality measures, and raise welfare. Having said all that, we note that the wellbeing of the poor might still improve as a result of the transfer.
NOTES
1. We use the index of relative deprivation as a measure of low relative income (an Appendix in Stark, 2013 , is a brief foray into relative deprivation).
2. A classical work on this subject is Mirrlees (1971) . For more recent studies on the response of labor supply to redistributive tax regimes see, for example, Saez (2002) , and Choné and Laroque (2005) . A second strand of literature investigating this issue builds on testing the "negative income tax" proposed by Friedman (1962) ; see, for example, Burtless (1986) who reports on reduced work supply among the beneficiaries of negative income in tax experiments in the U.S.
3. It is not the objective of this chapter to inquire into the properties of the Gini coefficient as such. Rather, we study the behavior of individuals, and we ask how this behavior influences the Gini coefficient. Specifically, we do not look at the Gini coefficient as a function of the post-transfer incomes, G x x ( , ) 1 2 , but rather at the Gini coefficient as a function of the transfer t,
, where the behavior of the individuals, as epitomized by the functions t x ( ) i , shapes the "reaction" of the coefficient. 4. Empirical studies that marshal evidence regarding the role of interpersonal comparisons for people's behavior include Zizzo and Oswald (2001) , Luttmer (2005) , Fliessbach et al. (2007) , Blanchflower and Oswald (2008) , Takahashi et al. (2009), Card, Mas, Moretti, and Saez (2012) , and Cohn, Fehr, Herrmann, and Schneider (2014) .
5. By C (X) 2 we denote the set of functions from X to R that are twice continuously differentiable.
6. We defined the functions U 1 and U 2 on R 3 in order to ensure traceability of their derivatives in the neighborhood of zero. Still, because the variables consumption, effort, and relative deprivation retain their intuitive interpretation only when they are non-negative, the domain of the maximization problems below will be constrained accordingly.
7. We prove that (5) 8. In Appendix B we study the possibility of a rich-to-poor transfer that is financed not by a lump-sum tax but, rather, by a proportional tax on the income of the richer individual. 12. From (8), we have that t y ( ) 1 * is a decreasing function of the transfer; refer also to Fig. 1. 13. From (8) we get that
14. Here, while we take the functions U 1 and U 2 as given by formulas (1) and (2), we relax the ranges of their arguments beyond the sets in which these arguments retain their meaningful economic interpretation. In particular, in order to ensure differentiability of the utility functions in the neighborhood of zero, we allow the functions' third argument (relative deprivation) to take a negative value. This relaxation does not entail any ambiguity because soon thereafter, we confine our attention to small neighborhoods of income levels such that the relative deprivation of individual 1 is strictly positive, and the relative deprivation of individual 2 is equal to zero. and change their variables in these neighborhoods. However, the change of variables can be extended to the entire sets R 3 and × R {0} 2 , so that the definitions of the functions v 1 and v 2 extend naturally to the entire R 3 and R 2 . 16. In the analysis provided in this section we formally allow τ < 0 in order to ensure traceability of the derivatives with respect to τ of the optimal solutions to the individuals' maximization problems. However, only for τ ≥ 0, the economic interpretation of transfer from the "rich" to the "poor" individual is relevant.
17. The relative deprivation measure in (18) is the index of relative deprivation defined for any population of size n 2 ≥ . In (3) the index was used for a population of two individuals.
18. From steps that replicate the derivation presented in equations (C9)-(C11) in Appendix C, we get that the relative deprivation of individual 1 who receives from each of the other individuals, ∈ i n {2,..., }, a transfer of τ is
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. ∈ ⊂ ∩ , and there exist continuously differentiable functions
Proof. To prove part (a), we note that because
* t is an optimal effort level for utility function v 2 and for 0
Also, from the assumptions on N 2 it follows that v y y ( , ) 0 ω ω × , such that as n tends to infinity, the sequence tends (with respect to the product topology) to v N 2 ∈ . Because we are only interested in the asymptotic behavior of that sequence, we can assume that v N n 2 ∈ for each n. From Lemma 1 we know that for each pair 
n n n n n 0 1 , 2, 0
, we have that
Proof. As in Lemma 1, the proofs of parts (a) and (b) are analogous, albeit here part (b) requires additional attention because the behavior of the poorer individual (function y ( )
* t , but not vice versa. Thus, we only provide here a proof for part (b), assuming that part (a) is true.
Let 0 ε > . We show by contradiction that there exists n 1 such that for any 
(0) , 
Let  min{ , } ε δ = . We choose n 1 such that for any n n 1 > and for any y y R ( , ) α εα
Now, if we assume that y y where the second to last inequality holds due to (A2). This clearly contradicts
Proof. As in the case of Lemma 2, we need to prove only part (b) because the proof of part (a) is analogous. Let 0  > . We seek to show that there exists an M such that for any n M > we have
For the sake of the brevity of the notation, we define functions 
. 
APPENDIX B: A TRANSFER FINANCED BY A PROPORTIONAL TAX LEVIED ON THE INCOME OF THE RICHER INDIVIDUAL
In Section 2, we considered a lump-sum transfer that did not reduce the richer individual's incentive to exert effort. It is natural to ponder whether the outcome of a rich-to-poor transfer exacerbating income inequality and decreasing Sen's social welfare arises also when the transfer is enacted via a proportional tax of the income of the richer individual. We consider the individuals' utility specifications as in Section 2, albeit with one difference: the amount taken from the richer individual 2 and transferred to the poorer individual 1 is a proportion of the pre-transfer income of the richer individual 2, and is equal to ty 2 , where t [0,1) ∈ is small enough so that the taxing of the richer individual's income does not reverse the ordering of the incomes of the two individuals.
Using the utility functions (1) and (2) with parameters that satisfy (5), we know that without a transfer (t 0 = ), the optimal levels of effort and incomes are the same as those calculated in (7). When we apply a proportional . Therefore, the optimal income of individual 1 is lower than the income of individual 2 and, thus, individual 1 is the poorest. By enlisting (C5) we have that k i i = for each i n {1,2,..., } ∈ , and that, without a transfer, the optimal effort levels / income in the population are 
